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[CLAIMS OF UTILITY MODEL] 

1. A cold-cathode tube lighting apparatus that allows an oscillation circuit to generate a 
high-frequency voltage based on a DC power supply so as to light cold-cathode tubes, 
the cold-cathode tube lighting apparatus comprising: a first oscillation transformer 
having a primary winding, a secondary winding, and a feedback winding; and a second 
oscillation transformer having a primary winding and a secondary winding, wherein 
one end of each of the secondary windings is connected to ground, and the other end 
thereof is connected to a separate electrode of a cold-cathode tube so that the phases 
are opposite to each other. 

2. The cold-cathode tube lighting apparatus according to claim 1, wherein a capacitor 
is connected in series between each of the other ends of the secondary windings of the 
first and the second oscillation transformers and each of the electrodes of the 
cold-cathode tube. 



3. The cold-cathode tube lighting apparatus according to claim 1 or 2, wherein a circuit 
for converting a DC connected to the first oscillation transformer into an AC and a 
circuit for converting a DC connected to the second oscillation transformer into an AC 
are separate circuits. 

4. The cold-cathode tube lighting apparatus according to claim 1 or 2, wherein a circuit 
for converting a DC connected to the first oscillation transformer into an AC is also 
used as a circuit for converting a DC connected to the second oscillation transformer 
into an AC. 



[DETAILED EXPLANATION OF THE DEVICE] 
[0001] [Field of Industrial Application] 

The present device relates to a device for lighting a backlight, such as a liquid crystal 
display panel of a display unit. 
[0002] [Related Art] 

In a recent display unit involving liquid crystal, generally, a liquid crystal display 
panel or the like is illuminated from behind. Fig. 4 shows a cross-sectional view of 
an example of such illuminating device, in which numeral 1 denotes a light guide 
member, numeral 2 denotes a reflecting surface, numeral 3 denotes a diffusing surface, 
and numeral 4 denotes a light source for which a cold-cathode tube is generally used. 
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Numeral 5 denotes a liquid crystal plate. 

[0003] Based on an illuminating device having such structure, light from the tubular 
light source 4 propagates in the light guide member 1 as the arrows in the figure show. 
Light propagating upward is directly diffused by the diffusing surface 3, and light 
propagating downward is reflected by the reflecting surface 2 and is then diffused by 
the diffusing surface 3 via the light guide member 1. In either case, light is 
transmitted through the liquid crystal plate 5. 

[0004] Consequently, since liquid crystal patterns displayed on the liquid crystal plate 
5 each have different transmittance, the patterns can be recognized even in a dark 
place. 

[0005] As an example of a lighting device of the illuminating device in such case, such 
lighting device structured as shown in Fig. 3 is conventionally known. The figure 
shows an oscillation circuit composed of an oscillation transformer 11 having a 
primary winding, a secondary winding, and a feedback winding, a resonant capacitor 
12, and transistors 13 and 14. The circuit generates a high-frequency voltage having 
a sinusoidal wave across the secondary winding based on a DC-voltage (+DC). A 
frequency of 20 to 70 kHz is generally used. 

[0006] One end of the secondary winding is connected to ground, and the other end is 
connected to one of the electrodes of a cold-cathode tube (CFL) 16 via a capacitor 15. 
The other electrode of the cold-cathode tube (CFL) 16 is connected to ground. 
[0007] In this case, while an applied voltage of the cold-cathode tube 16 depends on 
the length thereof, a voltage of 2 kV, for example, is necessary. 

[0008] However, it is difficult to downsize an oscillation transformer 11 with a 
voltage of 2 kV in terms of an insulation problem. 

[0009] In order to enlarge a display surface, it is necessary to elongate the length of a 
cold-cathode tube 16, so that it is inevitably necessary to increase an applied voltage in 
accordance with the length. Consequently, the insulation problem is further increased 
and it becomes more difficult to downsize the oscillation transformer 1 1 . 
[0010] It is an object of the present invention to solve the aforementioned problem 
and to provide a lightning apparatus having a small oscillation transformer capable of 
lightning the long cold-cathode tube 16. 

[0011] In order to solve the aforementioned problem, a lightning apparatus for 
lightning a cold-cathode tube 27 is provided in which high-frequency voltage is 
generated from a direct-current power source via an oscillation circuit. The lightning 
apparatus comprises a first oscillation transformer 21 having a primary winding, a 
secondary winding, and a feedback winding, and a second oscillation transformer 25 
having a primary winding and a secondary winding. One end of each secondary 
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winding is connected to the ground and other end is connected to each electrode of the 
cold-cathode tube 27 such that a reverse phase is obtained. 

[0012] Condensers 26 and 26 are separately connected in series between each other 
terminal of the secondary windings of the aforementioned first and second oscillation 
transformers 21 and 25 and the electrodes of the cold-cathode tube 27. 
(Embodiment) 

[0013] Fig. 1 shows a circuit diagram as an example of the lightning apparatus 
according to the present invention. The first oscillation transformer 21 , a resonant 
capacitor, and transistors 23 and 24 are the same as in Fig. 3, and description of this 
portion is thus omitted. 

[0014] In general, many liquid crystal display apparatuses are thin. In consideration 
of space and the fact that the price of one transformer having a plurality of windings is 
more inexpensive than that of two transformers, one transformer having a plurality of 
windings is employed to serve both as the first oscillation transformer 21 and the 
second oscillation transformer 25. Feedback voltage of an oscillation circuit on the 
second oscillation transformer 25 side is obtained from the feed back winding of the 
first oscillation transformer 21 . 

[0015] Thus, the oscillation phases of the first and second oscillation transformers 21 
and 25 are completely identical. However, the secondary winding of each 
transformer is completely independent. 

[0016] In this case, one end of each secondary winding is connected to the ground and 
another end on the reverse phase side is connected to both electrodes of the 
cold-cathode tube 27, respectively, via the condensers 26 and 26. Thus, voltage 
between both electrodes is a sum of voltage generated in each secondary winding. 
[0017] Therefore, when having a generated voltage of 1 kV in each secondary winding, 
voltage applied to the electrodes of the cold-cathode tube 27 is 2 kV, which is the same 
as an applied voltage of 2 kV in the case of Fig. 3. However, the generated voltage in 
each secondary winding is 1 kV, so that the dielectric voltage of each winding can be a 
half as compared with the case of Fig. 3. 

[0018] In other words, as a lighting apparatus, a half of voltage that is applied to the 
electrodes of the cold-cathode tube 27 needs to be generated. Thus, the dielectric 
voltage can be controlled in a low level, thereby downsizing an oscillation transformer. 
[0019] Also, through the condensers 26 and 26 connected between each secondary 
winding and the electrodes of the cold-cathode tube 27, the discharge balance of the 
cold-cathode tube 27 is maintained and lighting can be stabilized. A generated 
electric field is small, since voltage applied to the cold-cathode tube 27 is reduced and 
the polarities of the first and the second oscillation transformers 21 and 25 are reverse 
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with respect to each other, thereby eliminating an influence on other circuits. 
[0020] Fig. 2 shows a circuit diagram of another example of the lighting device of the 
present device. In this case, the first oscillation transformer 21 and the second 
oscillation transformer 25 share one pair of transistors 23 and 24 to which both of the 
transformers are connected. Since the polarity of the first oscillation transformer 21 
and the polarity of the second oscillation transformer 25 are made opposite to each 
other, the phase of the terminal of the cold-cathode tube 27 connected to the first 
oscillation transformer 21 and the phase of the terminal connected to the second 
oscillation transformer 25 are made opposite to each other. 

[0021] While a problem would not be caused in term of the withstand voltage if an 
oscillation transformer having a double-bobbin structure in which a primary winding 
bobbin is arranged on the near side of an iron core and a secondary winding bobbin is 
arranged on the far side of the iron core, both of the bobbins having the concentricity, 
were used in the circuit of the present device, the size of the device could be increased. 
Thus, it would not be suitable to apply such transformer to a thin-type illuminating 
device. 

[0022] Thus, even when a primary winding bobbin and a secondary winding bobbin are 
arranged in series with respect to an iron core and even when the primary side and the 
secondary side are arranged side by side, since a voltage generated across the 
secondary winding is half of the voltage applied to the cold-cathode tube 27 in the case 
of the circuit of the present device, a withstand-voltage structure can be simplified. 
Further, since a dielectric breakdown is not caused between the primary winding and 
the secondary winding, the size of the oscillation transformer itself can be reduced, and 
therefore, such transformer is very effective for realizing a thin-type illuminating 
device. 

[0023] (Effects of the Device) As described above, when a cold-cathode tube having a 
conventional length is used, the size of an oscillation transformer can be reduced. 
When an oscillation transformer having a conventional size is used, it is possible to 
light a cold-cathode tube whose length is twice that of a conventional cold-cathode 
tube. 

[0024] Furthermore, due to the capacitors 26 and 26 each connected between each of 
the electrodes of the cold-cathode tube 27 and each of the secondary windings, 
discharge is stabilized, and the liquid crystal operation is thus stabilized. 

[ABSTRACT] 

It is an object to provide a downsized and low-voltage lighting apparatuses for the 
backlight of a display apparatus in which liquid crystal is used. The lighting 
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apparatuses comprises a first oscillation circuit including a first oscillation transformer 

21, a resonant capacitor 22, and transistors 23 and 24 connected thereto, and a second 
oscillation circuit including a second oscillation transformer 25, a resonant capacitor 

22, and transistors 23 and 24 connected thereto. The secondary winding of the first 
oscillation transformer 21 and the secondary winding of the second oscillation 
transformer 25 are separately connected to the electrodes of a cold-cathode tube 27, 
respectively. Condensers 26 are separately connected in series between each of the 
aforementioned secondary windings and each of the aforementioned electrodes. 
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